Peel of citrus fruits is one of the by-products of fruit processing which provides a great potential 48 for further commercial use. The various species of citrus elaborate and stock essential oils in 49 schizolysigen pockets localized in the external part of the mesocarpe of fruit (flavedo). These 50 oils are used as flavouring ingredients in a variety of foods such as soft drinks or ice cream as 51 well as in formulation of several products in parapharmacy and perfume industry (Raeissi, Diaz, 52
Espinosa, Peters & Brignole, 2008) . Another application makes use of germicidal properties of 53 some of their components. Redd and Hendrix (1993) transition induces a rapid modification of the thermodynamic equilibrium reached during the 139 pressurisation (P 1 ,T 1 ) towards another equilibrium state (P 2 ,T 2 ). Equilibrium pressure after 140 decompression depends on the level of processing pressure: the higher the processing pressure, 141 the higher the equilibrium pressure. In our case, it varied from 62 up to 120 mbar when 142 processing pressure increases from 1 to 7 bar. The followed vaporization, as an adiabatic 143 transformation, induces a rapid cooling of the residual product. After the vacuum phase, 144 atmospheric air is injected to return to atmospheric pressure for sample recovery ( fig.2f) . decompression, orange peels are recovered and analyzed. In order to quantify the essential oil 153 remaining in orange peels, a classical extraction procedure of steam distillation was used. Two 154 distinct phases were obtained, an organic phase (isolated oil) and an aqueous phase containing a 155 small part of oil. The organic phase was separated from the aqueous phase with 10 ml of hexane 156 and then analyzed by gas chromatography. Procedures of steam distillation and gas 157 chromatography are described hereafter. 158
b-Gas chromatography (GC) 159
GC analysis was performed using a Shimadzu-GC-14A gas chromatograph. GC conditions were 160 as follows: fused silica column (12 m * 0.32 mm i,d., film thickness 0,25 mm, liquid stationary 161 phase: silicone, detection by FID, split ratio 100 : 1). Oven temperature 50 °C for 1 minute then 162 programmed from 50 to 250 °C at 5 °C/min, and 2 minutes at 250 °C. Injection temperature 200 163 °C, detection temperature 280 °C. Carrier gas nitrogen (1 ml/min). Volume of injection 0,5 ml. 
2.4-Experimental design 182
A response surface methodology was employed for optimizing the operating conditions of the 183 D.I.C process to give high yield of liquid extract i.e. to minimize the quantity of essential oil 184 which remains in orange peels. This quantity is assumed to be affected by three independent 185 variables, ξ i (processing pressure ξ 1 , initial moisture content of orange peel ξ 2 and processing 186 time ξ 3 ). It is also assumed that the response η (oil yield), which was experimentally measured, 187 defined the system. 188
Second degree polynomial equation were assumed to approximate the true function : 190 
3-RESULTS AND DISCUSSION 204

3.1-Model fitting 205
In order to develop response surface equation for predicting the percentage of extracted oil in the 206 range of conducted study, the experimentally determined oil yield percentages were fitted to 207
Eq.1. The responses generated from experiments are presented in table 3 along with the 208 predicted yield values. A good fit was obtained between experimental and predicted data. It can 209 be seen that for the lower processing time (~ 18 sec) the yield was already about 37 % (run 13). 210
The regression coefficients of equation describing the responses surfaces are grouped in Table 4 211 which shows that x 1 (processing pressure) linearly and quadratically affected the oil yield (p-212 value<0.01). However, x 3 (processing time), and in a lesser extent x 2 (initial moisture content) 213 affected only linearly the response (p-value<0.06). There were no significant two-factor 214 interactions. It should be noted that p-value indicates the statistical significance of each 215 parameter. It is based on hypothesis that a parameter is not significant, thus the more this 216 probability is close to zero, the more effect is significant.. 217
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According to table 4, the yield η is given by Eq.5: 218 Table 4 indicates that the linear terms related to processing pressure and to processing time were 230 statistically significant as proven by the low p-value (<0.0001 and 0.0024 respectively) . This is 231 also obvious when considering 
m). 271
As illustrated by figure 5, for 1 minute processing time, more than half of available oil was 272 extracted and for 4 minutes, extracted oil was equivalent to that obtained after 100 minutes by 273 steam distillation. In the two cases, oils have the same composition gathered in table 1 but for  274 steam distillation, a degradation of isolated oil, expressed by a more deepened colouring was 275 observed (Fig. 6 ). Oil extraction yield was assumed to obey to a first order kinetic law, an 276 assumption supported by various authors such as Spiro and Selwood (1984) . In integrated form, 277 the kinetics are described by Eq. 6, 278 ( )
where y ∞ is the yield at end of process, y(t ) extraction yield at "t" time, k i a first-order rate 281 constant, and "a" the semi empirical intercept. For the two techniques, extraction of oil occurred 282 in two distinct kinetic steps as testified by the rupture of slope in the linear plots drawn in figure  283 7. Each step was characterised by its own kinetic constant. It is clear from fig.7 (a) 
4-Conclusion 305
This study clearly shown that oil yield from orange peel was more influenced by the processing 306 pressure than by processing time and initial moisture content of peels. However, the three 307 
